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In Region 6 NW there have been identified areas having different degrees of soil pollution. This phenomenon 
was generated mainly by industrial activities, those from the chemical and mining industry being representative. An 
important place is occupied by pollution with dangerous chemical substances (hexachloro-cyclohexane HCH, mercury) 
from Turda. This article is based on data existing in specialized literature, making a general presentation of the 
contaminated area, of the warehouses of chemical substances, but also a presentation of the methods and solutions that 
can be applied to remedy and greening the area. 
 





Once Romania joined the European Union 
pollution control has become a main objective, which 
is a consequence of the country’s interest to align 
with the international standards regarding 
environmental protection. Following intensive 
industrialization processes from past decades, the soil 
pollution phenomena have been increasingly 
intensified. Thus far in the North – West Region 6 
there have been identified 302 contaminated or 
potentially contaminated sites with a total area of  
1126,045 ha. [4] 
 
2. Presentation of soil quality in the area of the 
former Chemical Plant of Turda  
 
The enclosure of the Former Chemical Plant 
from Turda is located on the territory of Turda 
municipality, in the industrial area, on the right bank 
of the Arieş river nearby its riverbed (fig. 1).  
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The site has undergone over the years a 
significand pollution due to the fact that no adequate 
measures have been taken to equipping the facilities 
for reducing and retaining pollutants but also as an 
effect of unorganized and uncontrolled depositing of 
different wastes and materials [7]. 
The plant from Turda with the activity profile 
of chemical substances manufacturing was founded 
in 1911 under the name of Solvay Plant Group, and 
after 11th of June 1948 it was named the Chemical 
Plant of Turda [3]. 
Research from the Environment Protection 
Agency of Cluj show that in 1954 the Chemical 
Plant of Turda started to produce hexachloro-
cyclohexane – 1, 2, 3, 4, 5, 6, gamma isomer, the 
active form being used as an insecticide. This 
insecticide, comercially known as lindan, was 
exported to Japan. The active isomer represents 
between 2.5 and 34.5% of the fabrication process. 
Therefore the waste resulting from the technological 
process is of approximately 2.5 times more than the 
active part. Thus there resulted about 500 tons per 
year of such a waste, which was deposited in this 
area. The hexachloro-cyclohexane production was 
stopped in 1983.  
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Figure 1. The location of Former Chemical Plants in Turda [google earth] 
 
If at the beginning of the 1990s, the 
production activity was focused on the following 
products: potassium hydroxide, hydrochloric acid, 
chloride of lime, sodium hypochlorite, trilon B, 
cupric oxychloride, organic polymers, chloroform, 
ferric chloride, etc., approximately 18 products, after 
1995 the unit narrows its activity, at a maximum of 3 
- 4 working sections, the chlorine as a raw material 
having stopped being provided by the unit because of 
the closure of the electrolysis section [3]. 
Given the nature of the activity over time, 
the specific pollutants have affected the 
environment through powder, gas and vapor 
emissions, accidental discharges of residual waters 
with high content of toxic substances in 
uncontrolled deposits and in the soil and subsoil 
adjacent to the former production installations. 
Hexacloran installation was comissioned in 
1965, being destinated for the production of HCH 
through photochemical chlorination of benzene, 
followed by a series of purification phases in order 
to enrich the active gamma isomer and to eliminate 
the inactive part that became a waste without 
recovery possibilities. The generated and eliminated 
amount was esimated to be over 200 tons of waste 
from the beginning until the cessation of the plant’s 
activity.  
Electrolysis installation was comissioned in 
1958. The electrolysis installation of sodium/ 
potassium chloride was equipped with 44 Krebs 
type cells, each having 1.5 - 2 tons of mercury 
which was recirculated pemanently in the cells to 
form the mercury film, which represented the 
cathode on which the sodium and potassium ions 
were depositing, forming the amalgam. Due to 
extremely high corrosion from the cell zone and to 
the frequent failure due to aging of the installation, 
after 1980 mercury had leaked on the floor and in 
the sewer systems. Estimations made by specialists 
show that in the subsoil of the electrolysis 
installation exist over 100 tons of mercury [7]. 
 
2.1. The condition of the chemical substance 
landfills  
Estimatively, from the data presented in the 
environmental balance-sheet, 60.000 tons of wastes 
from lindan fabrication have been deposited in 
different places in the Turda area [4]. Deposits were 
identified on the following emplacements: 
 Batal Arieş deposit: situated on the right 
side of the river Arieş (built-up area) between the 
limit of the enclosure of the Chemical Plant and the 
dam on the right side of the river, with a surface of 
4,000 m2, waste layer thickness – 2 m, roofing layer 
thickness – 0.3 - 0.5 m, quantity of white powder 
wastes – 14,800 tons, deposited volume – 8,000 m3, 
maximum value of HCH concentration – 472,914 
mg/kg of soil, owner – UCT Turda [3]. 
Constructorul SCCA Cluj-Napoca deposit, 
Turda enclosure section: situated in the vicinity of 
the Chemical Plant, in the enclosure of SC 
Constructorul SA, storage surface – 24,000 m2, 
waste layer thickness – 3 m, roofing layer thickness 
– 0.3-1 m, quantity of white powder mixed with 




debris wastes – 13,300 tons, volume of white 
powder + debris wastes – 7,200 m3, maximum value 
of HCH concentration – 884 mg/kg of soil, owner – 
SCCA Constructorul Cluj-Napoca [3]. 
Poşta Rât deposit, formal waste landfill 
(figure 2.): storage surface – 10,000 m2, quantity of 
deposited white powder + debris wastes – 18,500 
tons, volume of wastes – 10,000 m3, maximum 
value of HCH concentration – 345.366 mg/kg of 
soil, owner – situated in the unit establishment of 


















Figure 2.  Poşta Rât deposit[3] 
 
DN1 towards Alba Iulia deposit: it is situated at 
the exit of Turda municipality towards Alba Iulia, at 
kilometer 447 on DN1, on the outskirts of Mihai 
Viteazul township. The special situation of this 
deposit is due to the fact that it is situated in the 
close proximity of the Transylvania Highway route, 
which determines special measures for the 
decontamination of this area. Deposit surface is 
5,000 m2, layer thickness – 1.5 m, roofing layer 
thickness – 0.3 - 0.,5 m, quantity of white powder 
wastes – 13,800 tons, volume of deposited wastes – 
7,500 m3,  maximum value of HCH concentration – 
815.734 mg/kg of soil, owner – townhouse of Mihai 
Viteazul township. [3] 
Inspectors from IPM Cluj have identified 
two more emplacements: former Avicola farms, 
Bogata village, Calaraşi township, owner – S.C. 
AVICOLA Cluj, and the right bank of Arieş river, 
the area from behind the municipalstadium, owner –  
Turda townhouse, terrain situated in the unit 
establishment of Forest Range Turda [3]. 
 
3. Proposed soil remediation solutions for the 
area of the former Chemical Plants of Turda  
 
3.1. Proposals regarding  soil sampling 
There are several models of distribution of 
sampling points of soil and subsoil. At the collection 
of soil samples the following must be taken into 
account: 
 
 the choice of a sampling point; 
 determining the type of the samples, number 
of the samples and sampling depth.  
 
Soil sampling will take place at a depth of 0 - 10 
cm, 10 - 20 cm and 20 - 30 cm from the Poşta Rât 
deposit area.  
According to order 184/1997 a number of 15 
sampling points is recommended for a surface of 
10,000 m2 [6]. 
The location of soil sampling point is 
presented in the figure below (figure 3).    
Systematic investigations regarding 
environmental factors quality on the emplacement 
of the chemical plants were realized only after 
liquidation of the company, since the year 2000. 
 
3.2. Solutions for greening deposits  
3.2.1. Solutions proposed so far: 
“In situ” treatment:  
 deposit isolation and forbidding access to 
unauthorised persons; 
 using microorganisms. 
“Ex situ” treatment: 
 incineration; 
 conversion to intermediary substances that 
can be used in the organic industry. 
Besides the strictly financial problem there is 
also the technical one, each deposit being a case 



























Figure 3.1. Placement of soil sampling points [google earth] 
 
 
Figure 3. Placement of sampling points[google earth] 
 
 
In 2001, IPM Cluj requested SC Minesa – 
research and mining engineering institute SA to 
perform a prefeasability study to establish the 
optimum solutions regarding the ecological 
reconstruction of the emplacements on which there 
are HCH deposits belonging to the former SC UCT 
Turda. The following variants and costs resulted: 
Variant A: Single secure deposit for wastes 
containing HCH situated near DN1 – approximately 
735,000 $; 
Variant B: Bioremedy of waste deposits 
containing HCH from Turda, approximately 
56,114,000 $ 
There were other proposals on solutioning 
this problem from Geiger Group Romania (dr. 
Martin Schreck) which estimated the costs without 
transportation at: 
 about 200 EU/ton (about 12.000.000 EU 
totally) for incineration; 
 about 5,000,000 EU for incapsullation; 
 about 6,500,000 EU for the single secure 
deposit [4]. 
 
3.2.2. The solution proposed by the authors of this 
paper: 
Following the bibliographic study we’ve 
reached the conclusion that for decontamination of 
soils polluted with dangerous chemical substances 
(mercury, HCH, pesticides) we may use a very 
efficient thermal method, cheaper and with a very 
good yield, method named thermal desorbtion.  
The principle of thermal desorbtion is 
presented in figure 3.1. 
The decontamination of polluted soil is made 
by extracting the volatile compounds from the 
polluted soil by heating, in a fix installation, at a 
temperature that basically does not exceed 650 °C. 
A tremperature increase creates an increase of the 
vapor pressure and the pollutant in liquid or solid 
phase absorbed on the soil matrix goes into the 
gaseous phase (vaporization) [1].  
For removal of VOCs, soils should contain, 
ideally, a humidity of 10 - 15 %, since the water 
vapors can entail some of the VOCs. For the 
treatment of solutions containing pesticides, 
dioxynes and PCBs, the necessary temperature is of 
about 450 °C [2]. 
 
Soil sampling point 










Starting with October 1998, no stations work 
in the unit anymore,  the unit being in liquidation 
through bankrupcy proceedings, according to Law 
64/1995 regarding reorganisation and judicial 
liquidation procedure[5]. Besides the soil, pollutants 
have reached the Arieş river, and as a result of 
topsoils (anthropogenic or due to erosion) the 




Currently all interior installations and most of 
the metallic structures are dismantled, and a part of 
the constructive structures have collapsed. 
In the premises of the former plant we can 
delineate two areas affected by significant soil and 
subsoil pollution with HCH and mercury, for which 
it is imposed to perform certain specialized studies, 
by which to achieve a precise delimitation of the 
affected areas and to identify and determine the 
applicable technical solutions for restoring the 
quality of the soil and limit the spread of pollutants.  
For the land affected by HCH pollution soil 
decontamination processes by excavation and 
incineration can be considered, and for the land 
polluted with mercury decontamination can be 
realized by soil excavation followed by recovery of 
mercury through distillation. 
The efficacy of the thermal desorbtion was 
demonstrated in the case of soils polluted with 
volatile heavy metals (mercury), hydrocarbons 
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